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NOV 2001 -2002 year summary * The work performed in the first year of the project proved that YBa 2 Cu 3 07 is a good candidate for use in MEMS applications. * The fabricated switches showed good microwave characteristics at cryogenic temperatures which are in line with those in the simulations. * Isolation of more than 34 dB below resonance and an insertion loss of less 0.05 dB at 0.5 GHz was shown. * There were issues with stiction and high actuation voltage (from 75 V to 120 V) which need solving and on which work was planned to be done.
2002 -2003 year summary * MEM switches have been incorporated in three different high-Tc superconducting resonators. "* MEM switches have been incorporated in five different high-T, superconducting devices. "* The coplanar shunt switch isolation was > 34 dB below resonance. "* Insertion loss of shunt switch has been shown to be < 0.007 dB. "* Yield of fabricated devices was improved (25%) due to optimization of fabrication process. "* A superconducting switchable bandpass filter has been successfully designed and simulated. "* Several different prototypes of switchable filter have been fabricated.
2004 -2005 year summary "* In the fourth year of the project the work on optimization of fabrication process for a capacitively shunted RF micro-electromechanical superconducting switch was continued.
"* Simulations and measurements show that the filter response is not critically distorted by the presence of the MEM switches. "* When the filter is not active, the signal is attenuated by a value of< 0.9 dB at 3 GHz. "* Yield of fabricated devices was improved to be greater than 40%. "* Work on study of the effect of temperature on the Au Young's elastic modulus was performed. (j) The final bridge release uses a wet release process using PMGI stripper (Nano Remover) and critical point C02 drying.
B. Tapped microstrip "T"-resonator
Fabrication and testing tapped microstrip "T"-resonator allowed us to make more accurate estimation of insertion loss of microelectro mechanical switch. Right: frequency response of the tapped microstrip "T"-resonator Curve I -measured s21 when switch is in "DOWN" state (grounded "T") Curve 2 -measured s21 when switch is in "UP" position (ungrounded "T") T= 38 K, switch actuation voltage V= 122 V.
Insertion loss of the MEM switch is estimated to be less than 10 log(l-10-2.8) = 0.007 dB C. Switched microstrip "T"-resonator Switched superconducting "T"-resonator showed significant change in frequency response at cryogenic temperature when switching. When membrane of the MEM switch is pulled down by applied electrostatic field produced by pull-down voltage applied, the resonant frequency changes by approx. 20%. Right: frequency response of "T"-resonator (1) when switch is in "UP" position and (2) when it was actuated with V= 150 V.
D.
Coplanar "T"-resonator Microwave tests of coplanar "T"-resonator-showed few surface modes in frequency response. Switching between resonance at 2 GHz and 4 GHz is in agreement with simulated data. 
